ABSTRACT: Polydimethylsiloxane (PDMS) is commonly used to lubricate condoms. The detection of PDMS on swabs from complainants can be used to support an allegation of sexual assault. Previous research has focused on establishing analytical techniques for detecting PDMS. This research examined the persistence of PDMS on the penis, in the vagina, in the mouth, and on skin. The longest PDMS detection times were 20 h on the penis, 35 h in the vagina, and 52 h on skin. PDMS was detected up to 4 h in the mouth if the participant did not eat or drink and up to 9 h if the participant slept. PDMS was not detected in the mouth after eating or drinking. The presence of biological fluids had no detrimental effect on the analysis. Aqueous extraction of swabs for DNA did not remove any significant amount of PDMS; hence, swab remains could be subsequently analyzed for PDMS.
KEYWORDS: forensic science, condom lubricant, polydimethylsiloxane, persistence, pyrolysis-gas chromatography-mass spectrometry, sexual assault Historically, the forensic investigation of sexual assaults has concentrated on the location and identification of biological fluids with subsequent DNA analysis. It is commonly stated that the increasing public awareness of the high evidential value of DNA has seen an increase in the use of condoms by sexual offenders, resulting in forensic laboratories receiving more requests to examine intimate swabs from complainants for the presence of condom lubricants and other sexual lubricants (1) (2) (3) (4) (5) .
Most condoms are lubricated with polydimethylsiloxane (PDMS), with fewer condoms containing water-soluble lubricants such as polyethylene glycol (PEG) and glycerol (2, 6) . Condom and sexual lubricants can be classified as either water-based or oil-based (2) . Both condom and sexual lubricants may also contain many other additives, such as nonoxynol-9 (a spermicide), menthol or methyl salicylate (for warming sensations), benzocaine (a topical numbing agent for climax control), flavors, and perfumes (3, 4) .
A range of analytical methods have been reported as useful for the identification of these lubricants. Blackledge and Vincenti used Fourier transform infrared spectroscopy (FTIR) to identify PDMS and nonoxynol-9 (a spermicide) on condoms (7).
Maynard et al. analyzed 50 lubricants from condoms and personal lubricant products using a series of instrumental techniques including diffuse reflectance infrared Fourier transform spectroscopy (DRIFTS), gas chromatography-mass spectrometry (GC-MS), liquid chromatography-mass spectrometry (LC-MS), and pyrolysis-gas chromatography-mass spectrometry (PyGC-MS) (2) . This protocol uniquely identified 11 samples with the remaining products being separated into nine groups.
Campbell and Gordon reported a procedure for the analysis of intimate swabs for the presence of condom lubricants (1) . A hexane extract of the swab was analyzed by PyGC-MS for the detection of PDMS, and then, a methanol extract of the swab was analyzed by GC-MS for the detection of PEG.
Capillary electrophoresis followed by chemometric data analysis was used to analyze condom and personal lubricant samples (3) . The authors commented that similar product formulations could account for nondifferentiation of some samples. While CE showed promise as a potential technique, it lacked the sensitivity required to detect trace levels of lubricants.
Spencer et al. demonstrated the ability of matrix-assisted laser desorption ionization/time-of-flight mass spectrometry (MALDI-TOF/MS) and attenuated total reflectance infrared spectroscopy (ATR-IR) to analyze 26 condom and personal lubricants and to group these products into three classes (some with subclasses) based on their major and minor components (4) . They also demonstrated that these lubricants were successfully analyzed in the presence of biological fluids, such as seminal fluid and saliva.
More recently, direct analysis in real time-time-of-flight mass spectrometry (DART-TOFMS) has been used to analyze a range of condom lubricants and sexual lubricant products (5, 8, 9) . Analysis of 33 water-based lubricants revealed six different groups that correlated with compounds present in the products such as anesthetics, sensation enhancers, and flavorings (8) . A further study analyzed 90 condom and personal lubricants. After statistical analysis, 12 discrete groups were identified demonstrating the chemical diversity among these products (9) . The authors commented that this study aimed to provide the foundation for the development of a forensic lubricant database that could be used to classify an unknown sample with a high degree of confidence, thereby providing potential investigative leads. Finally, DART-TOFMS was shown to be able to distinguish personal hygiene products from sexual lubricants based on their chemical composition providing a simple and rapid analytical protocol (5) .
Given the limited number of swabs that may be collected from a complainant during their medical examination, the subsequent decision of which swabs to analyze for the presence of DNA versus condom lubricants is a pivotal one that directly impacts the outcome of the case. To solve this dilemma, Coyle and Anwar reported the in situ analysis of swabs for the presence of condom lubricants using Fourier transform Raman spectroscopy prior to DNA analysis (6) . This method successfully detected PDMS directly on the swabs and was shown to have no detrimental effect on subsequent DNA analysis. A survey of the UK condom market showed that 90% of condoms available were lubricated with PDMS.
To date, the majority of research relating to the forensic analysis of condom and sexual lubricants has focused on evaluating and validating different analytical methods. Very little research has been published relating to the transfer and persistence of such lubricants during a sexual assault.
Campbell and Gordon reported the detection of PDMS on vaginal swabs taken from two donors up to 12 h postcoitus (1). Maynard et al. similarly reported the detection of PDMS on a vaginal swab taken 12 h postcoitus and the detection of very small amounts of PEG on a vaginal swab collected 8 h postcoitus (2) . These two papers did not examine any time intervals >12 h.
Blackledge and Vincenti extended this time interval and reported the detection of PDMS on vaginal swabs taken from four donors up to 24 h postcoitus (7) .
Currently, there are no publications relating to the persistence of condom lubricants in the vagina after 24 h or in any other personal orifices. This paper summarizes the findings of a number of research projects that aimed to investigate the persistence of PDMS in the vagina, in the mouth, on the penis, and on skin. This information will be useful to assist the forensic scientist in the evaluation of condom lubricant evidence.
In addition, an investigation was undertaken to determine whether the presence of biological fluids (blood, urine, faces, and semen) on intimate swabs caused any interference with the extraction and detection of PDMS.
A survey of tampon products available on the New Zealand market was undertaken to determine whether or not tampons could be a potential source of PDMS.
An investigation was also undertaken to determine whether or not PDMS could be detected on swabs that had previously undergone DNA extraction, with the purpose of determining whether one intimate swab could be analyzed for the presence of both DNA and PDMS.
Methods

Reagents
All experiments used Durex Classic TM condoms purchased from a local supermarket. These condoms were lubricated with PDMS.
A polydimethylsiloxane standard solution (PDMS, 200 cts, Sigma-Aldrich, New Zealand Ltd., Auckland, New Zealand) in hexane (HPLC grade, Fisher Scientific, Leicester, U.K.), was prepared at a concentration of 10 g/L.
All swabs used were Cultiplast â sterile cotton swabs. Each swab was individually contained in a plastic sheath. This brand and type of swab is commonly used in medical examination kits in New Zealand. After sample collection, all swabs were stored in their individual plastic sheaths, at room temperature, until they were analyzed. This reflects the storage conditions for casework samples.
The extraction buffer for DNA extraction contained 1.21 g of Tris (tris(hydroxylmethyl)-aminomethane), 3.72 g of EDTA (ethylenediaminetetraacetic acid), and 5.84 g of sodium chloride dissolved in 800 mL of distilled water. Sufficient sodium hydroxide was added to adjust the pH to 8.0. Distilled water was added to adjust the total volume to one liter. Prior to use, 2% SDS (sodium dodecyl sulfate) was added. The lysis buffer was sourced from the Promega DNA IQ TM System DC6700 (Promega Corporation, supplier: In Vitro Technologies, New Zealand).
Extraction of Swabs
The swab extraction protocol has been previously reported (1):
1 The cotton tip of the swab was carefully shaved away from the plastic shaft using a scalpel and transferred to a small glass vial. 2 200 lL of hexane was added and the cotton tip was manipulated within the solvent. The solvent was removed and added to a clean glass vial. 3 Step 2 was repeated yielding a total extract of 400 lL. 4 The extract was evaporated to~50 lL under a stream of nitrogen. 5 The evaporated extract was transferred to a pyrolysis cup using a micro-syringe. 6 Following complete evaporation of the solvent, the sample was analyzed by PyGC-MS.
Potential Interferences of Biological Fluids
Fresh samples of blood, urine, faces, and semen were collected from a volunteer. Sterile cotton swabs had either a smear (faces) or approximately 300 lL of the biological fluid applied, followed by 5 lL of PDMS in hexane (concentration 10 g/L, 50 lg of PDMS). Two sets of samples were produced where each set contained a swab loaded with each biological fluid and PDMS (four samples per set). One set of samples were extracted the following day, and the second set were stored at room temperature for 4 months and then extracted.
Persistence of PDMS on the Penis
Volunteers were provided with a Durex â condom and two swabs. They were asked to apply the condom to their penis for a few minutes. After removal of the condom, they were asked to self-swab their penis at specified time intervals (0-20 h). Participants also provided information regarding their activities during the time interval (e.g., urinating and washing).
Persistence of PDMS in the Vagina
Volunteers were provided with a Durex â condom and two swabs. They were asked to self-swab their vagina prior to intercourse and at specified time intervals (2-48 h) after having protected intercourse using the provided condom.
Persistence of PDMS in the Mouth
A blank swab was taken from the mouth of each volunteer by asking the volunteer to rub a cotton swab against the inside of their cheeks and on their gums. A Durex â condom was then placed on a carrot, and the volunteer was asked to move this around their mouth for 1 min, to simulate oral sex. Volunteers were then provided with swabs so that they could sample the insides of their cheeks and gums after a specified time interval (2-24 h). For some of the persistence trials, volunteers were asked to abstain from eating and drinking.
Persistence of PDMS on Skin
An investigation into whether the swabs required moistening with a solvent prior to being used to swab skin was undertaken. Spots of 5 lL of PDMS solution were applied to fresh pig skin (purchased from a local butchery) and allowed to evaporate. The spots of dried PDMS were sampled by rubbing each spot with either a dry swab or a swab moistened with distilled water. In total, three dry swabs and three wet swabs were taken.
Wet swabs recovered approximately three times more PDMS from the pig skin than dry swabs based on the height of the D3 oligomer (wet swabs mean = 2,857,439, RSD = 17% [n = 3]; dry swabs mean = 813,902, RSD = 23% [n = 3]). Therefore, wet swabs were used for collecting samples from the volunteers' skin.
The inner forearm was selected for the PDMS persistence on skin trials. The volunteers' forearms were marked using a marker pen into three areas of approximately the same size. Prior to the transfer of PDMS, a control sample was taken by swabbing the inner forearm with a wet swab.
A Durex â condom was placed on a carrot or cucumber and then firmly swiped against the volunteer's inner forearm for five passes. The condom was rotated between each swipe to ensure maximum transfer of PDMS lubricant. One area of the forearm was swabbed immediately for the initial trials. Volunteers were then provided with swabs so that they could self-swab each marked area of their inner forearm after specified time intervals. The 3-and 6-h time interval swabs were taken during the same trial, i.e., 3 h after PDMS transfer occurred the volunteer swabbed one area of their forearm, and then 3 h later (total 6 h) the volunteer swabbed a separate area of their forearm.
The 8-, 10-, and 12-h samples were taken during a subsequent trial. Each volunteer self-swabbed a different marked area of their inner forearm at 8, 10, and 12 h after PDMS transfer. For this trial, no swabs were taken directly after PDMS transfer.
For time trials <12 h, volunteers were asked not to wear any clothing over their inner forearms and not to wash this area. Longer time intervals (>12-48 h) were also investigated. For these trials, PDMS was transferred to both forearms which were each divided into four areas. Volunteers were asked to self-swab each area at specified time internals. In addition, volunteers were allowed to wash during these trials.
Detection of PDMS using PyGC-MS
A Frontier Laboratories PY-2020iD Double-Shot pyrolyzer was used for the pyrolysis of sample extracts (1). The GC-MS instrument was a Shimadzu QP2010 (Shimadzu Corporation, Nakagyo-ku, Kyoto, Japan) with a 30 m 9 0.25 mm (internal diameter) 5% phenyl 95% dimethylpolysiloxane (0.25 lm film thickness) capillary column and helium as the carrier gas. The instrument parameters were as follows: 
Survey of Tampons
A range of tampon products available on the New Zealand market were donated by colleagues. One tampon per product was extracted as follows:
1 Four strips of the outer layer, each approximately 20 mm 9 3 mm, were removed from the tampon using a scalpel and transferred to a glass vial. 2 A small portion of cotton from below the surface was removed and added to the glass vial. 3 The sample was extracted with hexane using 2 9 400 lL aliquots as for the extraction of swabs.
Two of the products contained a tampon in an applicator. These applicators were swabbed separately, and the swabs were extracted as above.
Detection of PDMS on Swabs after DNA Extraction
Two sets of cotton tip swabs were loaded with a known amount (0.1, 2, or 7 lL) of a PDMS solution (10 g/L in hexane). One set of swabs were retained as the control swabs, and the second set were extracted for DNA using the following protocol:
1 Swab head was removed and placed in a tube with sufficient extraction buffer to cover the sample. 2 The sample was incubated for 30 min at room temperature and then centrifuged at 18,000 g for 10 min. 3 The extraction buffer (supernatant) was removed and retained. 4 Sufficient lysis buffer was added to the swab remains to cover the sample, mixed and then incubated at 70°C for 30 min, followed by centrifuging for 2 min. 5 The buffer (which usually would contain DNA) was removed, and the sample remains were retained.
The swab remains (i.e., swab heads after DNA extraction) were extracted as follows:
1 Swab remains were placed in a clean glass vial using sterile tweezers. 2 250 lL of hexane was added, and the swab remains were manipulated within the solvent. 3 The solvent was removed and added to a clean glass vial. 4 Step 2 was repeated yielding a total extract of 500 lL. 5 The extract was evaporated to~50 lL under a stream of nitrogen. 6 The evaporated extract was transferred to a pyrolysis cup using a micro-syringe. 7 Following complete evaporation of the solvent, the sample was analyzed by PyGC-MS.
The supernatant remaining after DNA extraction was extracted as follows:
1 250 lL of hexane was added to the tube containing the supernatant (~0.8 mL) and shaken. 2 After allowing to settle, the hexane layer (top) was transferred to a clean glass vial using a pipette. 3 The extract was evaporated to~50 lL under a stream of nitrogen. 4 The evaporated extract was transferred to a pyrolysis cup using a micro-syringe. 5 Following complete evaporation of the solvent, the sample was analyzed by PyGC-MS.
Results and Discussion
Pyrolysis of PDMS converts the polymer into cyclic oligomers; this series of dimethylsiloxanes (DMS) of increasing molecular weight can be separated and detected by gas chromatography-mass spectrometry (GC-MS) (10) . The smallest cyclic oligomer detected is hexamethyl cyclotrisiloxane (D3), with the oligomer series usually ranging from D3 to D7 (Table 1) .
The pyrolysis interpretation criteria reported by Campbell and Gordon (1) were used to determine whether or not PDMS was detected in all of the samples analyzed. These criteria recommended examining both the total ion chromatogram (TIC) and the multiple ion chromatogram (MIC) based on the ions of 73, 133, 207, and 281 m/z. To identify PDMS in a sample, the D3 cyclic oligomer and at least two other cyclic oligomers in the D4-D7 range must be present. Confirmation of each compound requires the presence of the molecular ion "isotopic cluster" and at least three additional abundant ions (Table 1 ). Figure 1 shows the pyrogram of the standard solution of PDMS in hexane (10 g/L) with the cyclic oligomers identified, and Fig. 2 shows the mass spectra for each of these species.
Potential Interferences of Biological Fluids
PDMS was detected on all of the swabs containing each of the biological fluids (blood, urine, faces, and semen) added. There were no differences observed between the sample sets analyzed 1 day and 4 months after sample preparation. Therefore, the presence of biological fluids did not cause any interferences with the detection of PDMS. For example, Fig. 3 shows the TIC and MIC for the extract of the swab containing PDMS and blood after 4 months storage. The D3-D7 oligomers are clearly visible in the MIC. The major peak at approximately 30.7 min in the TIC is due to cholesterol.
Persistence of PDMS on the Penis
Six volunteers provided a total of 14 swabs covering time intervals from 0 to 20 h ( Table 2) . PDMS was not detected on one swab taken after 13 h (Participant 1). PDMS was detected on all of the remaining swabs, with the maximum time of PDMS detection being at 20 h (Fig. 4) . The activities reported by the participants during the time intervals included sleeping, urinating, washing, and exercising.
While this survey is limited due to the small number of participants and samples taken, the results indicate that PDMS can 
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persist for a number of hours after a PDMS-lubricated condom has been worn and that PDMS may be detected even after activities such as washing and exercise.
Persistence of PDMS in the Vagina
Four volunteers provided 14 vaginal swab samples at varying time intervals (Table 3) . No record was made of the activities undertaken by the volunteers during these time intervals. No PDMS was found on any of the control swabs taken prior to intercourse.
PDMS was detected on all vaginal swab samples taken within 24 h postcoitus. Some interpersonal variation was seen in the persistence of PDMS in the vagina between 24 and 48 h, with PDMS being detected in samples collected after 33 and 35 h (participants 4 and 1, respectively) and not being detected in samples collected after 28 and 48 h (participants 3 and 2, respectively). Figure 5 shows the result for a vaginal swab taken 22.5 h after protected intercourse.
A number of variables for this study could not be controlled including the degree of contact of the condom, the length of use, and the effectiveness of a participant's self-swabbing technique. Additional differences between participants may include variable hygiene practices and differences in the body's natural ability to excrete any transferred lubricant.
While this study is relatively small with only four participants, it adds to the previously published persistence times for the detection of PDMS in the vagina (1,2,7) . These results provide support for the recommendation to analyze samples collected within approximately 48 h of an alleged incident. Caution is recommended in interpreting negative findings (no PDMS detected) for vaginal swab samples collected between 24 and 48 h after the incident is alleged to have occurred due to the interpersonal variation observed.
Persistence of PDMS in the Mouth
No PDMS was detected on any of the blank control swabs used to sample the mouths of volunteers prior to contact with a condom.
Ten volunteers provided samples for this persistence study. The results show that when the volunteer did not eat or drink anything, PDMS was detected after 2 and 4 h ( Table 4) . When the PDMS transfer occurred directly prior to the volunteer sleeping, PDMS was detected on the swabs taken directly after waking at 8 and 9 h. The results from participants 6-10 showed that PDMS was easily detected in the mouth 30 min after transfer; however, PDMS was not detected after the participant ate or drank within 1 h of transfer. This finding suggests that the action of eating or drinking removes sufficient PDMS from the mouth to an extent that it can no longer be detected.
This finding is useful for the interpretation of casework samples, in that PDMS can be detected on oral swabs taken from complainants if the medical examination is performed within a short time frame of the alleged incident and if the complainant has not consumed any food or drink.
Persistence of PDMS on Skin
Time intervals of <12 h were initially targeted with ten volunteers participating. The control swabs taken prior to transferring PDMS to the inner forearm showed the presence of PDMS in 12 instances. It is possible that this background PDMS has come from a personal care product used by the volunteer or from PDMS remaining from a previous trial. In these instances, where PDMS was detected in the control blank swabs the subsequent persistence trial swabs were not analyzed. Establishing the background levels of PDMS on the skin will be the focus of future research, as the finding of PDMS on some of the control swabs would suggest that PDMS residues from personal care products may persist on skin. Table 5 shows the results of the persistence trials for the swabs taken from volunteers' forearms at 0, 3, 6, 8, 10 , and 12 h. The swab taken for each time interval sampled approximately one-third of the inner forearm. PDMS was detected in all of the samples. The heights of the D3 oligomer peaks for these trials were compared and showed a slight decrease with the longer time frames. However, due to the variations introduced by the method of PDMS transfer and the volunteers collecting their own swabs, caution needs to be applied when drawing any conclusions. These results show that PDMS can persist on the skin and be detected for at least 12 h.
Given these results, longer time intervals were targeted. However, for these trials it was seen as unrealistic to ask volunteers not to wash during these time intervals. The volunteers were asked not to use any personal care products that contained PDMS or 
other silicone-containing compounds during the time intervals; however, no testing of any products used was undertaken. Table 6 shows the results from 10 volunteers over a range of time intervals. PDMS was detected in the control swab taken prior to PDMS transfer from one volunteer (#7); therefore, the subsequent swabs taken from this volunteer were not analyzed. The maximum time observed for the retention of PDMS varied between volunteers from 24 to 52 h. However, intrapersonal variation was also observed. For example, for participant #6 PDMS was detected at 48 h, but swabs taken as 35 and 36 h were negative for PDMS. Figure 6 shows the MIC for swabs taken from participant #9 at 36 and 49 h. PDMS is easily detected at 36 h, but after 49 h only the D3 oligomer is detected. This suggests that analyzing samples collected within 48 h of any alleged sexual assault is advisable.
These results indicate that PDMS can be retained on the skin for up to 2 days. For casework samples where there is a significant time delay between the alleged incident and the swabs being taken, efforts should be made to establish whether or not the complainant has used any PDMS-containing personal care products during this time.
Survey of Tampons
Eleven different tampon products were analyzed (Table 7) . No PDMS was found on any of the tampons or the applicators analyzed. This finding is significant as it demonstrates that tampons are not a potential source for PDMS.
Detection of PDMS on Swabs after DNA Extraction
PDMS was detected in all of the control swabs with 2 lL or 7 lL of PDMS solution added (Table 8 ). However, PDMS was only detected on two of the five control swabs containing 0.1 lL of PDMS solution.
For the swab remains that had undergone DNA extraction, PDMS was detected on all 2 and 7 lL samples. Some cyclic DMS species were detected on the swab remains from the 0.1 lL trial; however, there were insufficient oligomers detected to confirm the presence of PDMS. The supernatant samples for the 0.1 and 2 lL trials contained either no PDMS oligomers or only the D3 species. Significantly more oligomers were detected in the supernatant extracts for the 7 lL trial, resulting in PDMS being confirmed in all five of the samples. Figure 7 shows the results for extracts of the swab remains and supernatant from a 2-lL trial. PDMS was easily detected on the swab remains, whereas only the D3 oligomer was detected in the supernatant. These results indicate that intimate swabs could be extracted for the presence of DNA prior to the swab remains being analyzed for the presence of PDMS without any significant loss of evidence. It would also suggest that there is little to be gained 
Conclusions
The presence of biological material, such as faces, blood, urine, and semen on swabs did not have any detrimental effect on the extraction and analysis of these swabs for the presence of PDMS. This finding is beneficial in that any swabs contaminated with such biological materials can still be successfully analyzed for the presence of PDMS, even after being stored for a period of time.
A number of trials have been reported to further increase the knowledge relating to the persistence of PDMS on and in the human body. PDMS was found to persist on the penis for up to 20 h after a condom had been worn and was still detected after activities such as showering and exercise. No longer time intervals were studied, and therefore, it may be that PDMS can persist on the penis for even longer periods of time.
A small number of volunteers provided vaginal swabs taken after intercourse with a PDMS-lubricated condom. These results showed that PDMS was always detected if swabs were taken within 24 h. For some trials, PDMS was also detected on vaginal swabs taken up to 35 h. However, PDMS was not detected 
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for other trials with vaginal swabs collected at time periods >24 h, for example swabs taken at 28 and 48 h. There are many sources of variation for this type of trial including the length of intercourse, the efficiency of self-swabbing by the volunteers, variable hygiene practices, and differences in the body's natural ability to excrete any transferred lubricant. However, these results provide evidence to support a recommendation that vaginal swabs taken within 48 h of an alleged sexual assault involving a condom should be analyzed for the presence of PDMS. While PDMS is expected to be detected if the swabs are taken within approximately 24 h, caution should be applied to negative findings for intimate swabs taken between 24 and 48 hafter the alleged assault. PDMS transferred to the oral cavity was shown to persist for at least 4 h if the volunteer did not eat or drink and at least 9 h if the volunteer slept. However, PDMS was unable to be detected in all trials after the volunteer ate or drank. Therefore, while it is recommended that oral swabs be collected from complainants in cases where oral sex with a condom is alleged, it is likely that PDMS will only be detected if the medical examination is performed within a short time of the alleged assault.
PDMS was shown to persist on the skin of the inner forearm for up to 24-52 h with variation seen between the different volunteers. PDMS was detected on a number of control swabs taken from volunteers prior to PDMS being transferred to their forearms, suggesting that these people may have obtained PDMS on their skin from a personal care product. So although PDMS transfer from an alleged sexual assault could persist for some time, it would also be prudent to ensure that the complainant has not used any personal care products that contain PDMS.
The aqueous extraction of intimate swabs for DNA analysis prior to analyzing the swab remains for PDMS was found to not be detrimental to the detection of PDMS. This finding means that one swab can be analyzed for both DNA and PDMS.
Transfer and persistence studies are essential for the correct interpretation of any trace evidence case. The results of this study add to the growing body of knowledge on the persistence of PDMS on and in the human body. However, we would encourage other laboratories to carry out similar studies to ensure that a wide range of scenarios are covered. For example, there is a lack of research looking at the persistence of PDMS in the anus and rectum, and the number of vaginal persistence studies is relatively small. Finally, it is anticipated that these results will be useful to assist in the interpretation of forensic cases involving the analysis of intimate swabs for the presence of PDMS lubricant within the context of a particular scenario.
